Analysis of global gene expression following mouse blastocyst cryopreservation.
The aim of this study was to examine the effect of the cryopreservation procedure (slow freezing or vitrification) and cryoprotectants (1,2-propanediol or dimethylsulphoxide) on mouse blastocyst gene expression. Cultured mouse blastocysts were cryopreserved with different protocols. Following thawing/warming, total RNA from re-expanded blastocysts was isolated, amplified and then analyzed using mouse whole-genome microarrays. Compared with non-cryopresevered control blastocysts, gene expression was only significantly altered by slow freezing. Slow freezing affected the expression of 115 genes (P < 0.05). Of these, 100 genes exhibited down-regulation and 15 genes were up-regulated. Gene ontology revealed that the majority of these genes are involved in protein metabolism, transcription, cell organization, signal transduction, intracellular transport, macromolecule biosynthesis and development. Neither of the vitrification treatment groups showed statistically different gene expression from the non-cryopreserved control embryos. Hierarchical cluster analysis, did however, reveal that vitrification using 1,2-propanediol could result in a gene expression profile closest to that of non-cryopreserved blastocysts. Investigating the effects of cryopreservation on cellular biology, such as gene expression, is fundamental to improving techniques and protocols. This study demonstrates that of the cryopreservation regimens employed, slow freezing induced the most changes in gene expression compared with controls.